Adeno-associated virus-mediated osteoprotegerin gene transfer protects against joint destruction in a collagen-induced arthritis rat model.
To evaluate the in vivo joint protection effect of recombinant adeno-associated virus-mediated gene transfer of human osteoprotegerin (rAAV-hOPG). Collagen-induced arthritis (CIA) rat model was established. CIA rats were randomly divided into three groups: CIA control group (PBS), rAAV-EGFP (enhanced green fluorescent protein) group and rAAV-hOPG (100 μL/d) group, which received corresponding intra-articular injection treatment. The thickness of the palms and soles, arthritis index, radiological score, pathological score, bone damage factor and protein expression of inflammatory factors were measured and compared with normal control group rats. Positive fluorescence of frozen section confirmed that rAAV-hOPG was efficiently transduced into the synovial tissues of test rats. In rAAV-hOPG group compared with CIA control group, the radiological score was 30.18% lower (P<0.05); the expression of OPG protein was 93.41% higher (P<0.05); the expression of matrix metalloproteinase-3 (MMP-3) protein was 35.38% lower (P<0.05); however, the expression of IL-1β was not significant; the scores of pannus and inflammation in rAAV-hOPG group have no significant difference. These results suggest that adeno-associated virus-mediated transfer of human osteoprotegerin is effectively transducted into the synovial tissues of CIA model, and protects against articular cartilage and bone destruction, but has no obvious efficiency on inflammation. The results also demonstrate that gene transfer using rAAV-hOPG may be a feasible and effective therapeutic candidate to treat or prevent joint destruction in inflammatory arthritis.